











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Prep	 Base	 Vigilance	Testing		 Post	






























1	s	 2-10	s	 5	min	 2	min	
21:00	 23:00	 00:00	 01:00	 02:00	
23:00	
00:00	
























































































	 Number	 Age		 Height	(cm)	 Mass	(kg)	 BMI	(kg/m2)	
Male		 6	 19.2	±	0.8	 180.03	±	5.96	 80.40	±	9.11	 24.75	±	1.81	





































































































































































































































































































































Condition	 Bed	time	(±	min)	 Waking	time	(±	min)	 TST	(hours	(±	min)	
Control	 23:05	±125	 08:21	±	139	 8.70	±	0.40	
Mild	 23:44	±	132	 08:11	±	146	 8.66	±	0.59	






	 Pre	 Manipulated	 Post	
Subjective	Sleepiness	 	 	 	
Control	 6.8	±	1.1	 7.2	±	1.1	 8.3	±	0.7	
Mild	 6.4	±	2.1	 6.2	±	1.5	 8.6	±	0.7	
Moderate	 7.3	±	1.2	 6.6	±	1.7	 8.3	±	0.8	





































	 	 Baseline	 Manip	(i)	 Manip	(f)	
Control	 24.46	±	0.24	 19.92	±	0.21	 18.87	±	0.07	 22.70	±	0.01	
Mild	 24.57	±	0.17	 20.46	±	0.28	 13.52	±	0.28	 22.00	±	0.15	
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































School	of	Physical	Education		 		 	 School	of	Physical	Education		 		
Phone:	479-9109		 	 	 	 Phone:	479-8991	 		
















































.............................................................................	 	 ...............................		 	
			 					(Signature	of	Participant)	 	 	 	 								(Date)	



























































































	 	 	 	


































































































		 		 Tpad	 Ttop	 Farch	 F1mt	 average	 water	 difference	
		 pre	 31.2	 30.8	 32.45	 30.95	 31.35	 21.6	 9.75	
		 in	boot	 34.1	 33.35	 33.55	 32.65	 33.41	 21.65	 11.76	
		 0	 32.45	 32.3	 32.05	 31	 31.95	 22.15	 9.80	
cooling	30	 5	 31.7	 31.6	 31.35	 30.25	 31.23	 22.4	 8.83	
		 10	 31	 31.05	 30.75	 29.65	 30.61	 22	 8.61	
		 15	 30.4	 30.45	 30.3	 29.25	 30.10	 22.25	 7.85	
		 20	 29.95	 30	 29.9	 28.9	 29.69	 22.85	 6.84	
		 25	 29.95	 30	 29.7	 28.9	 29.64	 23.6	 6.04	
		 30	 30.6	 30.55	 29.7	 29.15	 30.00	 24.75	 5.25	
		 35	 31.05	 30.95	 29.75	 29.45	 30.30	 24.95	 5.35	
		 40	 30.85	 30.8	 29.65	 29.45	 30.19	 25	 5.19	
		 		 		 		 		 		 		 		 		
cooling	25	 45	 29.2	 29.1	 28.4	 28.05	 28.69	 16.9	 11.79	
		 50	 27.25	 27.35	 27.15	 26.35	 27.03	 14.45	 12.58	
		 55	 25.9	 26	 26.45	 25.25	 25.90	 14.15	 11.75	
		 60	 25	 25.1	 25.9	 24.6	 25.15	 14.65	 10.50	
		 65	 24.25	 24.4	 25.55	 24.25	 24.61	 15.35	 9.26	
		 70	 23.75	 23.85	 25.4	 24.1	 24.28	 17.55	 6.73	
		 75	 23.5	 23.55	 25.4	 24.25	 24.18	 17.85	 6.33	
		 80	 23.5	 23.5	 25.5	 24.45	 24.24	 20.5	 3.74	
		 85	 23.8	 23.7	 25.7	 24.9	 24.525	 21.2	 3.33	
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  1 
Unbearably cold 
2 Extremely cold 
3 Very cold 
4 Cold 
5 Cool 
6 Slightly cool 
7 Neutral 
8 Slightly warm 
9 Warm 
10 Hot 
11 Very hot 
12 Extremely Hot 












2 Slightly uncomfortable 
3 Comfortable 
4 Very  Uncomfortable 



















1	 Panicky…………………………………………….	 q	 q	 q	 q	 q	
2	 Lively……………………………………………...	 q	 q	 q	 q	 q	
3	 Confused…………………………………………..	 q	 q	 q	 q	 q	
4	 Worn	out…………………………………………..	 q	 q	 q	 q	 q	
5	 Depressed………………………………………….	 q	 q	 q	 q	 q	
6	 Downhearted………………………………………	 q	 q	 q	 q	 q	
7	 Annoyed…………………………………………...	 q	 q	 q	 q	 q	
8	 Exhausted………………………………………….	 q	 q	 q	 q	 q	
9	 Mixed-up…………………………………………..	 q	 q	 q	 q	 q	
10	 Sleepy……………………………………………..	 q	 q	 q	 q	 q	
11	 Bitter……………………………………………….	 q	 q	 q	 q	 q	
12	 Unhappy…………………………………………...	 q	 q	 q	 q	 q	
13	 Anxious……………………………………………	 q	 q	 q	 q	 q	
14	 Worried……………………………………………	 q	 q	 q	 q	 q	
15	 Energetic…………………………………………..	 q	 q	 q	 q	 q	
16	 Miserable…………………………………………..	 q	 q	 q	 q	 q	
17	 Muddled…………………………….......................	 q	 q	 q	 q	 q	
18	 Nervous……………………………………………	 q	 q	 q	 q	 q	
19	 Angry……………………………………………...	 q	 q	 q	 q	 q	
20	 Active……………………………………………...	 q	 q	 q	 q	 q	
21	 Tired……………………………………………….	 q	 q	 q	 q	 q	
22	 Bad	tempered……………………………………...	 q	 q	 q	 q	 q	
23	 Alert……………………………………………….	 q	 q	 q	 q	 q	
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